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Abstract 



[Abstract] 

[Subject] The present invention is to provide an inkjet recording medium with an 
excellent waterproofness, resolution, anti-yel lowing property, and lightfastness. 
[Solving Means] Provided are a coating composition for inkjet recording medium 
containing as an effective component a water-base dispersion of a cationic microgel 
obtained by emulsion polymerization of an unsaturated monomer in the presence of an 
aqueous solution of a cationic polymer containing tertiary amino groups or quaternary 
ammonium groups; and an inkjet recording medium, an ink accepting layer of which is 
formed using such coating composition. 

[Effect] The inkjet recording medium using the coating composition is excellent in 
waterproofness, resolution, anti-yellowing property and lightfastness. 

Claims 



[Claim 1] A coating composition for inkjet recording medium characterized by 
containing as an effective component a water-base dispersion of a cationic microgel 
obtained by emulsion polymerization of an unsaturated monomer in the presence of an 
aqueous solution of a cationic polymer containing tertiary amino groups or quaternary 
ammonium groups. 

[Claim 2] A coating composition according to claim 1 , wherein the cationic microgel 
is obtained by emulsion polymerization of an unsaturated monomer and a crosslinking 
agent in the presence of an aqueous solution of a cationic polymer containing tertiary 
amino groups or quaternary ammonium groups. 

[Claim 3] A coating composition according to claim 1 or 2, wherein the cationic 
polymer is a copolymer of a cationic unsaturated monomer containing a tertiary amino 
group or quaternary ammonium group and a nonionic unsaturated monomer. 
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[Claim 4] A coating composition according to claim 3, wherein the cationic polymer 
is a copolymer of 10 to 70 mol% of cationic unsaturated monomer containing a tertiary 
amino group or quaternary ammonium group and 30 to 90 mol% of nonionic 
unsaturated monomer. 

[Claim 5] A coating composition according to claims 1 or 2, wherein the unsaturated 
monomer subjected to the emulsion polymerization comprises a cationic unsaturated 
monomer containing tertiary amino groups or quaternary ammonium groups and/or a 
nonionic vinyl monomer. 

[Claim 6] A coating composition according to claim 5, wherein the unsaturated 
monomer comprises 0 to 50 mol% of cationic unsaturated monomer containing a 
tertiary amino group or quaternary ammonium group and 50 to 100 mol% of nonionic 
vinyl monomer. 

[Claim 7] A coating composition as claimed in any one of Claims 1 to 6, wherein a 
solid content of the cationic polymer in use is 35 to 300 weight parts relative to total 
100 weight parts of the unsaturated monomer subjected to the emulsion polymerization 
and the crosslinking agent optionally used. 

[Claim 8] An inkjet recording medium characterized in that an ink-accepting layer 
provided on a support is made of the coating composition for inkjet recording medium 
as claimed in any one of Claims 1 to 7. 

Paragraphs 0008 to 0021 of the description 

[0008] 

[Preferred Embodiment of the Invention] The cationic microgel used in the present 
invention is obtained by emulsion polymerization of an unsaturated monomer in the 
presence of an aqueous solution of a cationic polymer containing tertiary amino groups 
or quaternary ammonium groups. The cationic polymer described herein functions as 
a polymer emulsifier and dispersant during the emulsion polymerization of the 
unsaturated monomer, and comprises the unsaturated monomers described below. 

[0009] That is, the cationic polymer comprises a cationic unsaturated monomer and a 
nonionic unsaturated monomer; the former being an essential monomer for introducing 



tertiary amino groups or quaternary ammonium groups into a molecule of the cationic 
polymer, and the latter being an essential monomer for adjusting cationic property of the 
cationic polymer. 

[0010] As the cationic unsaturated monomer, exemplified are those having a tertiary 
amino group such as dimethylaminoethyl (meth)acrylate ((meth)acrylate herein and 
hereafter means its acrylate or dimethacrylate), N,N-diethylaminoethyl(meth)acrylate, 
N^N-dimethylaminopropy^metl^acrylamide, N,N-diethylaminopropyl(meth)acrylamide, 
allylamine, diallylamine, and triallylamine; salts formed from such unsaturated 
monomer having a tertiary amino group and an inorganic acid such as hydrochloric acid, 
sulfuric acid or acetic acid; salts formed from such unsaturated monomer having a 
tertiary amino group and an organic acid such as (meth)acrylic acid; and those 
containing quaternary ammonium salts obtained by the reaction between such 
unsaturated monomer having a tertiary amino group and known quaternizing agent such 
as methyl chloride, benzyl chloride, dimethyl sulfate, epichlorohydrin, alkylglycidyl 
ether, glycidyl methacrylate, sulton and substituted sulfonate. The cationic 
unsaturated monomer may be used individually or in combination of two or more 
thereof. In a general practice, the cationic polymer is produced first using as a 
component unit an unsaturated monomer having a tertiary amino group, and the 
obtained polymer is then subjected to the salt formation. 

[0011] There is no specific limitation on the nonionic unsaturated polymer 
copolymerized with the above cationic unsaturated polymer, and various known 
compounds such as alky l(meth)acry late, hydroxyalkyl(meth)acrylate, 
glycidyl(meth)acrylate, styrene and vinyl acetate can be used individually or as a 
mixture of two or more thereof. While an anionic unsaturated monomer is also 
available, use of such monomer is not preferable in general since it lowers the cationic 
property of the obtained cationic polymer. 

[0012] In the present invention, it is critical to consider the ratio of use amount of the 
cationic unsaturated monomer and the nonionic unsaturated monomer, since the cationic 
unsaturated polymer must be water soluble, and its ability as a emulsifying dispersant 
during the emulsion polymerization for producing the microgel and the cationic 
property of the resultant microgel have to be taken into account. In general, the 
amount of use of the cationic unsaturated monomer is 10 to 70 mol% or around relative 
to total 100 mol% of the both, preferably 15 to 50 mol%, and the amount of use of the 
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nonionic vinyl monomer is 30 to 90 mol% or around, preferably 50 to 85 mol%. The 
amount of use of the cationic unsaturated monomer less than 1 0 mol% may result in a 
lowered water solubility of the resultant cationic polymer and insufficient emulsifying 
dispersion ability thereof during the emulsion polymerization. The amount of use 
exceeding 70 mol% may also result in insufficient emulsifying dispersion ability so that 
the desired cationic microgel cannot be obtained. 

[0013] There is no specific limitation on the method for producing the cationic 
polymer, and a variety of known methods, such as aqueous solution polymerization or 
solution polymerization using isopropanol or the like, are applicable. Supplying the 
monomer to the polymerization reaction system may be effected by any mode of batch 
addition, partial addition or continuous dropping. At the time of producing the 
polymer, copolymerization is generally proceeded at 60 to 90°C for approx. 1 to 8 
hours while supplying under an inert gas flow and under stirring, a polymerization 
initiator, the above-described monomer and, as an option, chain transfer agent. 
Examples of the initiator preferable for the aqueous solution polymerization process 
include water-soluble azo-base polymerization initiators such as 
2,2'-azobis(2-aminopropane) dihydrochloride, 2,2'-azobis(2-methylpropionamidine) 
dihydrochloride, and 2,2'-azobis{2-[l-(2-hydroxyethyl)-2-imidazoline-2-yl] propane} 
dihydrochloride; and on the other hand, those preferable for the solution polymerization 
process using isopropanol include oil-soluble initiators such azoisobutylonitrile and 
peroxides; the amount of use of which being 0.03 to 1 mol parts or around relative to 
total 100 mol parts of the monomers. The polymer may be converted into a tertiary 
or quaternary salt by neutralizing with the above-described acids or by reacting with 
quaternizing agent after the completion of the polymerization reaction. For the case 
that the solution polymerization process using isopropanol is applied, conversion into a 
tertiary or quaternary salt may be effected after removing the solvent by steam 
distillation, as required, after the completion of the polymerization reaction. 

[0014] In the present invention, it is essential to produce a desired cationic microgel 
by the emulsion polymerization of the unsaturated polymer as described below under 
the presence the aqueous solution of the above-obtained cationic polymer. The 
unsaturated monomer subjected to the emulsion polymerization is not specifically 
limited and at least either one of known cationic unsaturated monomer or nonionic 
unsaturated monomer is available. More specifically, available cationic unsaturated 
monomer includes such that containing a tertiary amino group or quaternary ammonium 
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group, both groups being the components of the cationic polymer; and available 
nonionic unsaturated monomer includes a nonionic vinyl monomer that is also a 
component of the cationic polymer. A preferable range for the amount of use of the 
unsaturated monomers is 0 to 50 mol% for the cationic unsaturated monomer, and 50 to 
1 00 mol% for the nonionic vinyl monomer. While an anionic monomer being also 
available, it is not preferable in general since the use of such monomer may degrade the 
cationic property of the resultant cationic polymer. 

[0015] In the present invention, it is not always necessary to use a crosslinking agent 
together with the monomer during the emulsion polymerization as far as a crosslinked 
cationic microgel can be obtained by the emulsion polymerization of the 
above-described monomer in the presence of the aqueous solution of the cationic 
polymer. For example, for the case that a molecule of the cationic polymer as a 
emulsifying dispersant has a double bond (for example, a polymer containing a vinyl 
monomer as an unit component, a tertiary amino group of which being quaternized with 
glycidyl methacrylate), a crosslinking agent is not always necessary since the double 
bond in the polymer can copolymerize with the unsaturated monomer subjected to the 
emulsion polymerization to form a crosslinked structure. 

[0016] On the contrary, for the case that the cationic polymer as a emulsifying 
dispersant does not have a double bond (for example, a cationic polymer containing an 
acetate salt of N,N-dimethylaminoethyl(meth)acrylate as an unit component), the 
polymer does not act as a crosslinking agent during the emulsion polymerization and as 
a result does not provide a crosslinked structure to the obtained products of the 
emulsion polymerization, so that a desired cationic microgel cannot be obtained. For 
such case, it is thus essential to use a crosslinking agent together with the monomer to 
provide a crosslinked structure and thereby to improve the waterproofness of the 
cationic microgel. Examples of the crosslinking agents include bifunctional 
monomers such as di(meth)acrylates typified by ethylene glycol di(meth)acrylate, 
diethylene glycol di(meth)acrylate and triethylene glycol di(meth)acrylate, 
bis(meth)acryl amides typified by methylene bis(meth)acrylamide, ethylene 
bis(meth)acrylamide and hexamethylene bis(meth)acrylamide, divinyl esters typified by 
divinyl adipate and divinyl sebacate, allyl methacrylates, epoxyacrylates, 
urethaneacrylates, N-methylol acrylamide, diallyl amine, diallyl dimethyl ammonium, 
diallyl phthalate, diallyl chlorendate and divinyl benzene; trifunctional monomers 
typified by 1,3,5-triacryloylhexahydro-s-triazine, triallyl isocyanurate, triallylamine, 
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tri al lyl trimel litate and N,N-diallylacrylamide; and tetrafunctional monomers such as 
tetramethylolethane tetraacrylsate, tetraallyl pyromellitate, 

NjN^'^'-teti'aallyl-l^-diaminobutane, tetraallylamine salt and tetraallyloxyethane. 

[0017] As for the emulsion polymerization of the polymer and, as an option, a 
crosslinking agent in the presence of the aqueous solution of the cationic polymer 
obtained as described above, there is no specific limitation on the conditions such as 
polymerization temperature, polymerization period, polymerization initiator, chain 
transfer agent and polymerization medium, and proper selection from the conditions 
previously known can suffice. More specifically, many of such conditions are similar 
to those for manufacturing the cationic polymer. Important conditions refer to such 
that directly affecting the properties of the resultant cationic microgel, and here in the 
present invention, most important is a ratio of the amount of use of the cationic polymer 
functions as an emulsifying dispersant and the amount of use of the monomer subjected 
to the emulsion polymerization and the crosslinking agent optionally used. The 
amount of use of the cationic polymer (on the solid content basis) is generally approx. 
35 to 300 weight parts relative to total 100 weight parts of the monomer subjected to the 
emulsion polymerization and the crosslinking agent optionally used, more preferably 50 
to 200 weight parts. The amount of use below 35 weight parts tends to lower the 
stability in the emulsion polymerization so that coagulate are likely to occur, whereas 
the amount of use exceeding 300 weight parts tends to generate coagulate during the 
emulsion polymerization or lower the waterproofness of the resultant cationic microgel. 
In the emulsion polymerization, a water-soluble polymer compound such as 
low-molecular-weight surfactant, casein, lecithin, polyvinyl alcohol, various types of 
modified starch and acrylamide copolymers may also be added within a range not 
degrading the properties of the resultant cationic microgel. 

[0018] The water dispersion of the cationic microgel obtained as above has a solid 
content of 10 to 50 weight % in general and an average particle size of approx. 50 to 
200 nm in general. 

[0019] Since the cationic microgel is high in strength and excellent in adhesiveness to 
the support, thus can provide a desirable coating composition even when used 
independently, thereby to ensure an efficient production of an inkjet recording medium. 
To further strengthen the ink accepting layer or improve the adhesiveness thereof to the 
support, it is also allowable to add a variety of known polymer binder such as 
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(meth)acryl-base copolymer latex, natural gum latex, polyvinyl alcohol and oxidized 
starch. To further upgrade the ink absorbing property of the ink accepting layer, it is 
also allowable to add a variety of known filler such as silica, clay, talc, diatom, calcium 
carbonate and alumina. 

[0020] An inkjet recording medium as a target of the present invention is obtained by 
coating thus obtained coating composition of the present invention on a variety of 
known supports. The supports are not limitative to paper nor synthetic paper, and 
various synthetic resin films are also available. There is no specific limitation on the 
coating method of the coating composition and the coating may be effected on the 
support using a size press, roll coater and other types of coaters with an amount of 
coating of 0.1 to 6 g/m 2 in general, and preferably 0.2 to 5 g/m 2 . 

[0021] To the inkjet recording medium of the present invention, various known 
water-base inks are applicable without any problem. The water-base ink contains at 
least either one of a water-soluble acidic dye or water-soluble direct dye, to which 
optionally added are a wetting agent, dye solubilizing agent, preservative and 
mildewproofing agent. Examples of the water-soluble acidic dye include C.I. Acid 
Black, C.I. Acid Blue, C.I. Acid Red and C.L Acid Yellow; and the examples of the 
water-soluble direct dye include C.I. Acid Direct Black, C.I. Acid Direct Blue, C.I. Acid 
Direct Red and C.L Acid Direct Yellow. 
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